Materials and methods

Animals and hyperoxia acute lung injury model
We used adult male Sprague-Dawley rats (Charles River, Wilmington, MA, USA), after obtaining approval for this protocol from the Subcommittee on Research Animal Care of the Massachusetts General Hospital, Boston, USA. The exposure chamber and the post-HALI neovascularization model used in this study have been described in detail [8, 9] . In brief, after weaning from 87% O2 to 21% O2 over 1 
week, air breathing over 4 weeks triggers spontaneous capillary repair: as ECs re-establish patent capillary networks, these markedly increase 2 weeks post-HALI and by 4 weeks approach a normal distribution. We collected lung tissue and blood from adult male Sprague-Dawley rats that breathed air (n ϭ 19), high oxygen (87%) at normobaric pressure for 4 weeks (HALI, n ϭ 13), or high oxygen for 4 weeks (followed by ~10% less oxygen each day for 7 days, week 5), and then air for 1, 2, 3 or 4 weeks (post-HALI, n ϭ 11, 13, 8 and 10, respectively). The distribution of capillaries in the normal lung provided the baseline from which to assess capillary loss after high oxygen and restoration in air.
Immunocytochemistry
Tissue preparation was performed as previously described [8] . All Unicryl sections were pre-treated with 1% bovine serum albumin (BSA) in PBS (5 
min at RT), incubated (overnight at 4ЊC) with (i ) mouse anti-rat monoclonal antibody to CD11b (Calbiochem, La Jolla, CA, USA); (ii ) rabbit anti-rat polyclonal antibodies to VEGFR2 or PDGFR␤ (Calbiochem); or (iii ) a rabbit polyclonal antibody to von Willebrand factor (vWF,
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Results
Capillary segments injured in HALI spontaneously repair post-HALI
We studied the CPCs at time-points that correspond to phases of capillary injury in HALI and active repair post-HALI (Fig. 1a). At these time-points, the alveolar-capillary membrane was characterized by endothelial loss/avascular zones in HALI, and by restored capillary networks post-HALI reminiscent of the open (lace-like) networks in normal lungs (Fig. 1b-d). EC injury, frequent in both patent and residual capillary structures in HALI, was infrequent post-HALI, suggesting initial sloughing of injured ECs and later expansion of endothelial surfaces by local or by circulating precursors.
CPCs have a distinct morphology and are numerous in normal lung, in HALI and post-HALI
We identified CPCs as a morphologically distinct mononuclear cell population in the normal lung, in HALI and in post-HALI
Fig. 1 In vivo model of capillary remodelling in HALI and post-HALI. Schema of in vivo model (a) and representative brightfield images illustrating patent capillaries in normal lung (b, arrows), their loss in HALI (c, arrows, week 4) and the restoration of patent capillaries early in the post-HALI phase following spontaneous repair (d, arrow, week 6). In the model, rodents breathe 87% oxygen for 4 weeks (HALI) or 87% oxygen for 4 weeks, followed by weaning to air for 1 week (week 5) and air breathing for up to 4 weeks (post-HALI, weeks 6-9). Initially in HALI (week 1), ECs of small vessels and capillaries in the alveolar-capillary membrane are severely injured. As these cells (and epithelial cells) adapt to the high oxygen tension, the membrane remodels; however there is extensive capillary loss (HALI, weeks 2-4). Because of the greatly reduced capillary bed present at this time, the oxygen tension is lowered (~less 10%) daily during the transition to breathing air (week 5) to prevent asphyxia, dyspnoea and cyanosis-the lower oxygen tension of air (i.e. relative hypoxia) triggering a burst of spontaneous vascular repair post-HALI (weeks 6 and 7). Spontaneous capillary repair and expansion continue to restore the membrane post-HALI until, as patent capillary networks approach their normal distribution, the response wanes (week 9) [8]. Two-m-thick resin sections stained with toluidine blue. Bars ϭ 25 m (b-d).
( Fig. 2) Fig. 3a-f (Fig. 4a) . Further analysis showed that these CPCs expressed PDGFR␤ (Fig. 4b) . Moreover, analysis of CPCs in serial sections demonstrated co-expression of VEGFR2 and PDGFR␤ ( Fig. 4c and d) . Furthermore, these CPCs stained (Fig. 4e) . Finally, these CPCs expressed the endothelial marker vWF (Fig. 4f) . (Fig. 5a- 
A subset of blood CPCs expresses CD11b, VEGFR2 and PDGFR on cell surface
By flow cytometric analysis, in post-HALI (week 8) we found in peripheral blood that a subset of mononuclear cells (approximately 0.5%) co-express the endothelial-selective marker VEGFR2 and the mesenchymal-selective marker PDGFR␤ (
CPCs participate in lung capillary restoration post-HALI
d). They adhered to ECs with normal morphology and not to injured (oncotic, necrotic, apoptotic) ECs. CPCs and ECs were judged adherent by loss of integrity of the two plasmalemmal membranes (Fig. 5b-d). This is in contrast to inflammatory haematopoietic cells transiting endothelium cells via diapedesis, where each cell type clearly retains an intact plasmalemmal membrane.
Fig. 3 Phenotypic characterization of CPCs. LSR-II flow cytometric analyses of (gated, a) mononuclear cells in peripheral blood, identified a distinct population of CPCs that coexpress VEGFR2 and PDGFR␤ (c); singlecolour controls were used for compensation (e.g. see staining for PDGFR␤-Alexa Fluor 647 in b). These CPCs (in blue) are positive for CD45 (d) and show scattering properties typical of small cells with a high nucleus to cytoplasm ratio (a, d). A subset of CPCs is positive for CD11b (e), whereas all VEGFR2
ϩ PDGFR␤ ϩ
CPCs are positive for CD31 (f); CPCs are distinct from cells with a phenotype consistent with 'circulating ECs', i.e. CD31
ϩ CD45
Ϫ (see gated population in f). (Fig. 6a and b (Fig. 6c) . [10, 11] . 
We did not observe inflammatory cell infiltration or adherence between CPCs in the lungs during HALI or post-HALI. The insertion of CPC processes between ECs indicated their retention within the capillary luminal surface
In a non-biased sample of ECs in the early
